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[^11] ^<X. ^S-C, ?il<T. lCFMi:0^< 

I ^ ^ ^ i§ ^4 -r ^ ^ T j!^ ?ii nj fii T^ct r«i 5^ ^ © <z) Ac 

5ii^i±co;^:m (10) ^^3^-r^:^fiT'fe-:>X, (A) 

<i:, (B) wit^m,^ (10) ^I^^JJ^tKc^ 0 . 5 
(1. 2 7cm) C0EE:;fJi^TT. M^O¥:^:7^-h^ 

r^L^n^f i^':^y ^ - h (o. scm'y^sec/c 





( 

1 

(1. 27cm) (Dmij^T-C. t^lfiO^^^jy ^ - 
fzOn^ I iL:^y ^ - h<D^% (0. 5cm' / sec 
/cm') t^^<tL\.^mm\^. ^J>;5: < <h =£> 6 5 0 p 
s i ( 4 4 8 2 4^a/^X:;^j;l^) co 5 — U > 
ii^;:i:< <i: t> 3 0 0 7}^> K ( 1 3 3 4 -:i-H>) 

'MtJ.< 4 0 (178-a.-h>) (D^ 

— HtCO#8. 257t>7. ( 2 8 0 g/m') <i: 0 t> ^ 

o^cti^ma. :Rrxo. oi6-r>5^(o. 04icm) 

[It^iiS] mffSj^^;:?^ 2 X 2 (DAX^r h^-r^ 

1-522^, W >^^fc 0 3 =1 4 3 - 5 2 2ti 
5^^20:*:/cm, 3 3 ^ 1 7 — 2 0 c m) -ri^e> 

[l^^^7] 4 0 0 - 6 0 0 -;ko 

h - > :^ ^ e> ^ e> n ii? ^ 6 la O (g C i 14 c^) ^ 
2 7cm) cojE;^(^TT, i^^co^:;^ >^ - h^TzOm 
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2 

— KcD^^(0. 5cm'/sec/c 
m') J:0 t>#<?'ci:liMt::]gj^g^^ig^i;^j;^ic, 3 - 

T. 1 ^^tCO# 100-300:7^'^;;C>K 

^"^400^600 5^- — ;Ko-e;u^ :7 ^ h^ — 

10 >-zri^ ^>n, ^O^/j: <i:t>650psi (4482^D/1 
T.ioJl') (D^ 2L-U>m^^^. ^i^fj:< (h 3 0 0 
K (1 334X^-h>) <D^\^B^m^ (i^rji< t^4 0 

7j^>K (i7 8-3--H>) <D-^myr^\m^^m. o^u< 
th2s%<D^mwm. 8. 2 ^^>7./w--)j^-Y 

(280g/m')J:0^<7'ci:t.ima. ^LTO. 0 1 

e-fv^ (0. 041cm) cfc D'>/cCi^ii^ ^w-r^ c 

t/^ 14 ^ Mig-r ^ :^ ^ T ^ -D T > 

(A) 3— -T^-f >^:7^$nTii;^j:ti, ?^<. ^ST, m 

(B) Biraa^^;)^\ ^c0^^^m^^^(D 0 . 5-r>^ 
30 ( 1. 2 7 cm) <DJEE:/j|^TT, ifSfetJJ cD ^ ^ - h S 

;^ 0 1 -^L^y 4 - hcD^^(0. 5cm' / sec 
/cm') 0 < i^cClWiilC^ig^^i^i: ^cfc ^ tc. 

[1^^1114] ii^Aj: < t t> 6 5 0 p s i ( 4 4 8 2 =^^ 
un7.fi)V) <D5 ^— U >fi^^?i^. ^i>fj:< <h 3 0 0 
;J^>K(1 334-ix-S>) CO 51 51?^^. '>t^< 
40 ^^>K (178-aL-h>) (D-^mh-^im^m^ 
40 U< h^2 ^%(DmmW^. 8. 2 5 :t>X/¥;^-V'- 
H ( 2 8 0 g/m') J;0#<;^liMft> -^LTO. 0 
16^>5" (0. 041cm) ctO iJ^^'ctli^P^ ^I^I^U 
-D-D. ^(Dili§t4^i^ i;^cJ: ^ Iw. mIfajfS^^^-t-^(C$^ 
^LTrli^e.:^ l/>y^tt^fT^ J:-p tcL;tit^^ 1 3 IB 

Un^m 15] ^^ 350-370* F (177-18 
8 X:) COia^T 65-'75psi (448'-'517^n 
n7.ti)l) (Dr£ti^lBL\t'ttiiy>^-r:mi^^^\zfj iy> 



( 

3 

im^km 16] m3 e 0' ? (i82t:) (oi^m-c ? 

Ops i i4 S 3 ^anxtt (Df^ti^Rl^-T:^ U> 

y-x^mmm.tiiztt u > ymif o ^ o iz l tzm^^m i 

im^m 17] ^itisso-azo" f (177-18 
St:) c^i^^ro. 5-r>^ (1. 27cm) co^g- 

y^-V. 6 5 - 8 0 h >/ 7 0 <>5" • ^-7. (59. 
0-72. 6 X 1 0'=^^ni/^A/ 1 78 cm) ^R^^ 

im^m 18] ^^ 360' F (182'c) (Di^m-vm 

70h> (63. 5 X 1 0' A) ^Ri^-rtiiy 

yy-cmmm.^i^ztf uyymi-y^n^ ^ o\zi.rzm:^m 
[ii^^ii 9] if ^111 3 gBi^co^£^^^i§^4o^:r^^^ 

(A) >^/$nTl^^i:l.^. 5^<, ^ST, m 

( B) <<h=b650psi (44824^0/^X^7 

(1 334-zL-K>) (D^m^m. (}^ts:< 0 tJ^ 

>K(178-::L-h>) <D^m>fB\^^^m. Ot^< t: 
^2 S%o:)^mWm. 8. 2 5 :r >X/'¥:^ir- K (2 
8 0 g )J;0#<;'J:tima, -^LTO. Oie-f 

>5^(0. 041cm) J:D ^t>Aj: l^ip $ L -p-p, 

ItIB^^^^^^tKcD 0 . 5<>5^ (1. 27cm) 

JE:^^TT% ^l^<DW':^y ^ -h^tcKin^ 3sL':^y ^ 
- hco^m (1. 5cmVsec/'cm')J;0=b^< 

ui^m{zmm^^M.i:^,ko^z. s;^j3 5o-3 7o- f 

(177'-188'C)COrU0^T'65-75psi (44 
8-5 1 l^a/^xti)]^) (DJEtt^JSLi^-rti [y >^-vm 

B^m.^^-\'^\z^mLxy)^^'t<Dmmiztf u >^^tt^ 

[li^Jl 2 1 ] if :^ 31 2 0 ^dU(Dm^m}^i±<0^:(fi^ 
[ 0 0 0 1 ] 

to 0 0 2 ] ^I^(^7*^ffi6^^i^, 
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li. ^WiM(Dfzist><DBm'^mr^mmm^/'^y ^ (xta 

^m^x<D^{z^±i±(Drzisb\z§k^<Di^m^m <rzii>. m 
^ij>^xmmizmm^n^<^o\zmm^ri:b. ccoee^ 
(Dfzisbiz. x.T/^y^\t. -'^^^\z^m.^m^M\^o:)i^im 

^mn^j^^:^tix^o . ^n(cj:oT, mmcom.{z/^ 
y cfizmrz^m^^z^':>xhrz b^n^x^^u^^-tt^ 
n\zm<wj£^^W}<Dj::^)v^-hf)mm^m'p't^rz^ 
10 ic^itx^n^o :i(Dm^mr<i:A^^W)(Drzib<Dmmit. 
u^^m\^^mm^i,t-/)^oxf^< . mmx. m<x 
i^^-c^^c<h^ii^L, mmo:)mm(Drzsb\z^<Dm^ 
Uf^f^^^^z^B\zf}^^zi>n^ hizmo^^^rt. % 

[ 0 0 0 4 ] 

V^^oy^'m al^tC^oTfi, X r /N* <h b T^^ 
L ^ i-r^^t|j|i, m.:k'rf=^ (C^J^ fi*7t^ 'J x^ u >) 
20 co:7.f' (flajxti;^/ ^xfi*te) ^^tr/Ti^ 

[0005] 3R®it#|f^3,705,645 ^^nm%^% 
H^^n^^ 3 , 8 9 2 . 4 2 5 ^CDct -^^^Cl^l^li. ^CO^ig 

CD:^ri ^rj^^LTl/i^o XT/N' >y i7 ^ bTi5gffi-r ^fc^ 

tBlCct^) ^fe:y;<S^^?i± (3-5=-^ >^I10tr«1(7)MjgT'5fe^ 
fLt"^) ^^ii^^ii-^o □ y S i: □ h i:(DrnlO=i— -T- 

[ 0 0 0 6 ] Tl^Sltl^^ 3,7 3 0,5 5 1^B^faagli, 

xT/\' y ^ ^\.x(j:>^mzm\^rzm'^%'\. ^^tt^^ en 
[0 0 0 7 ] iim(zLTt>. xTA'-y ^isijan^ti, 

i^^flJ^&^^^7K(^ 0 . 5 >^ (1.27cm) O 

h l-tfi.i':>^. ICFM ( 0 . 5 c m V s e c c 
m') 3 (D^%.^mXt^^'^^^^o^-'r^>^*\^U\^m, 



( 

5 

$f£L<liO.O 1 6-r >^ ( 0 . 0 4 1 c m) J; 0 ^J^^ 
l^m^<Dm^X's iff ^ L < ii 8 . 2 5 :t >X/-\'- H 
' ( 2 8 0 gXm') ct :^ctlifi^ <h ^MT, ^ 

LT. iff ^ L < {^'>U< <ht>3007j^>H (1334- 

7'cC<tt>650psi (4482^n/l7.;^>iU)(D^ii 
-^>tK^?^^. 3Sit;^d^/cj:< <h 4 0 :}^> K(7)^j^H-?l 
^^^<i:li-5?^^^^U;^ctltnt^/cC6 7'cj:ii<. iff iitclS, 

[ 0 0 0 8 ] ?^<T, ^ST, |i?<, m 
1.5-2. OCFM (<±^#^i§5 3 . 0 C FM) CD^jl 

1 0 3 4 / 0 oo-^^l/^^- >^ ^ > > h-^'- ^"r^S 
0:^/^y^. 3 8 0 lX2CD^?^:t 

^>^x-7:t-H^) , m^m^^'i&Ln%%t^:3yn^ hit 
flg ^ tc i§ t> ^ ^> o 
[ 0 0 0 9 ] 

ic Mr ^ it lite ^^t) 6 r o t ^ , 

[00 10] L:^c;:>^-:3T, 5^<T. ^S-C. |5|^ < T . 1 
[00 11] 

m't^t.z^(D. 5^<T, ^fi-c, m<x. m^uz}- 

r, j^^^^^^TKoo 0 . 5 -f (1.27cm) (DIE 

I- ( 0 . 5 c m' / s e c c m' ) £D^^ J: D # < :^ 

L< ii, M^li, '>/j:< <hfe650psi (4482^ 
un7.ti)\,) ii>/cC< 3 0 0 

(1 3 34zia.-h>) (D^l^iO^i^. ii>;i<ci: 
t)40^>K (178-aL-h>) O^f^lt?!^^^, 
'>U< hi^Z -tLTO.0160^ 
(0.04 1cm) ct 0 ii^^'cCl^JP^-r^ e>{C^#git5t:J'^ 
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X 1 O^^mL'^tLXt. 2 X 2 ^> H^T^e.nTl^ 

^ttill, ^T^^^tJ 5 1-5 2 -^/^ 33^4 
3-5 24j:/-1'>5^ (^^"^^2 0 2^/ cm. 3 =3 ^ 1 7 
— 2 0. 5:^/cm) , \t 6 0 0 ^ zi — A oy^ )\/^ 

y ^ :<> h^->^0±<t^< . iffSb<ll4 0 0'- 
6 0 0? — — ;H?1 0 0 — 3 0 0:*::7>< ^;<>h<Dv;U 

[0 0 13] fsi^igj^iiis, m.^^-\-^\z$tm^itxf}^ 
10 e)^(Df^®^:^ uyy^if-r^ z^^zx-Dxm^^n 

[0014] iff jM7^i^^^e?iJIC43liT, m^\-^. ^^350 
-370° F (177 — 188*0 T65— 75ps i 

(448-51 7 /^X;^;U) <Df£tl. iff^L<li360 
" F ( 1 8 2*0 <DUm,X 70psi (483^a/^X 

<LT, ^^ili, 350 — 370" F (177-188 
r) OrU^T, 0.5-r>^ (1.27cm) (D^^:zy 
'/\Z:}6l^Xtl U>yim)£f} 6 5 - 8 0 h 7 0 < 

(59.0 — 72. exiO'g/'l 78cm) , iff 

* L < 360" F (182 1:) (D^mxm 7 o k > 

( 6 3 . 5 X 1 0 ' ^^n^^ A) (OtiUy^mmtiXtfV 
[0015] ^ e> t::±fE:;^ri tc J: -p < 6 

m\zt^^n^:k(Dnmti,mm^^mr ^ z h\z^':>xx 

[0016] 

i^m<Dmmo^mm] i^%m(o-'DO)^m\t,.^<x. 

^gr. i^<T, ^^ti.. (g:i^^i§f4(D3-^>< 
/ct t^ffSfetlJ tC^stiT, tS^ttf ^^t?J^ ^Kc7^ 0 . 5 -r (1- 
27cm) (D^ti\^T\Zio\.^X \ W-^y ^ - h'^tiK^n 
^liL:^y^-h ( 0 . 5 c m' / s e c / c m' , 
40 rcFMj hi^^Z)) <D^%J: 0 ^< f^^^mj^^lZJi-z^X 

[0 0 17] iz^jk^ i&i^mj^^coTi^mit-^ X 
^n^mmn^^\zM-ir^^mi^mm<D^7^\zX'DX^ 

^-oxmmf)'z>~mi.x{&i^m'M^^n^c titn-^xz 
mmx'S^r). l^t^i^ot. 3 c f MS^cti^eni^TtT)^ 

^ ^ (D M t C =t) ^ ii ^ -r ^ <b # A e tl T ^ o 

r n 1 — ir-i »^ .\- .1 1 .f-_ -fT, r t v -t^ -Jfr i o r' \ w i- it ,tv-*-,t, "»*■ *m hi. 
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[0 0 18] i^^(D^m\t. 5 zr-u>mm^t^m^ to 

s i (4 4 8 2 4^DMX/j;U) , t(Dm^O^^\t(i^fji 
<<ht>300^>K (1334-2L-h>) , RZ^t<D 

tLxm^f)myj\zi^\^i[h^ti^m\z. m.t>^zm^(owi 
mx'tn\t^\}f)^nfs.\-^n{^f^i^r^i^o -tnit. j^y/^y 

mmLfcK). ^\^f)^nr:iO. tLxw^-f)^fj,<u^ 

^X. Z.n'h<Dtl\zmtKhUntl\:£U^U\.^. 

[ 0 0 1 9] XT Lxaymm^zm-t ^r^i^iz 

>^=i Ap^^m^^izTE^^t^Txiz^ui^xi-^^y 

xmm^nrz^mp^^zmxr^rc.tb{zm^rzr^mn. zi 
>/^^ hit^nui-fniiu^u^^. m^mm^i^x. 
mummx. :sLr /^y ^\tm<Dmm\zT->^^^\zm.Uit 
■r. tri\zj:-ox^n^^^^cui^. f}^<i.x. 

£7)mgti¥:^ir- K^fc D 8 . 2 5 :^>X ( 2 8 0 g/ 
m') ^fom<t^<. m^ltO . 0 1 6 >^ (0.04 
1cm) c zx^^t^ ^ ti^t^lfi (Di^mt. m 

^^^::^?£gip (Federal Test M e I hod S I andard) 
mi 9 I AJBlZS. ^#tC^igi4C0gi^:^^tC^LTti 5 4 

5 0 . mm^m^z^Lxit 5122, ^i^o^mRUW 

mizMLXitSlOOif^Zf (Grab) , ^m^ii/iEtC^ 
LTti 5 1 3 6 . mSiC^ LTil 504 1.-^LTI?^ 
d^bTl^S 0 3 0 \Z^':>X^^^n^h(DX$>^o 
[ 0 0 2 0 ] :^^m\Z<^iW£. J^^\t-r^ a >^rc\-X^^ 

^m(D^^<Dm^it^mii^m^n^x^^ o . mo^.oi 
m\i^^-y^^mrJ.mmlznl^xmm-r^ztf)^x^ 

[ 0 0 2 1 ] ^^ti 6 0 0 y^zz — jUJ: ^ < t^i^-^ 
^ > hTi^^n, ^ff^L<ti400'-600-x 
X — JUTl 0 0 — 30 0 y ^ ^ ;^ > h(DM(D'V—>X^ 

^(ccn^e»iJi0>g$n^:*:%?^(o^jix*inj]*cjgi^ 
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^ L< Ii4 4 0 / 3 1 X4 Z {•tUt)t>. 4 4 0 5^X- 
^lU, >^/iD 1 0 0 :7-< > -r>^^;t03 

1 /^4 o:)^B^§i-:;^i&]<o^) r^e. iT->^/cOioo 

[ 0 0 2 2 ] !^^(Dm^^^m-rrzii>\Zs f^^\tn7.tr 
yhm,D. $f ^L<112 X 2(Dy\'X^r.y hi^|cJ:oT^ 

10 io^-r. :^^m^zj:^:^o)mj^:^m\t. 2x2o;\*x^ 

^^^mii-r^^o\zmm\'t^M.'p^it^. ^^\zf}^f}^ 
^tj\t\.'^'rno:>ys\^^z^m< (Dx. Axy-vhisi (:^-y 

[ 0 0 2 3 ] /^y.^ y hm\z^^xm<Dm.D:^. m^ift 

1x1 <^)^^^><^ffl-r^Cl<h;?5^-e^^o 1 X 1 o¥^li 

2 X 2<D/^7s^y hm.^r)£^f^.^^{zmmx$>io . ^i^^ 
iz^Di&i^mi^it^mm'r^o ^^\z. mm<Dm^m 

lxico¥Mli2x2co/N'X^-yhi^J; 

[ 0 0 2 4 ] y^^rzKKDn&^t^^^t 
mm^^m^T^rzib^z. 2 x 2 cd/^x^-^ b 

T, ^^^^^ b 2^X^ >^ (20.5:4i/cm) :S^0^ 
30 5 2 tTi>.3^/< >^ ( 2 0 . 5 niZil^/ c m) T^^^ 
^ (^^,^*tl 5 1 :^/-r >5^. S:0:4 3 Hii.^/'O^ 

f)^ I X KDw-f^iznLxm^x^^o ) o 

[0 0 2 5 ] mi^(;:>^5"^^3!!^i 3 :3^'^tTi^](&ii?&i:(D^ 

6 0 0 -rx-;Koi'->{c^bTti, ^y^mW^RUa 
a ^.tTiZil^ll 3 3 %fiii^/j:< -Po ^i^4 0 Ox 
--}iaj^~->{z^LX\t. ^r-^^t3zi^rj5^mt 

± 5 %(7)^ij!i;>^^ttAn6n^, Uf^f}^^m^\zuni>t 
[ 0 0 2 6] ^%m(Dm^<D\&.\.^mmmt,. zi-t-^> 

1 C F Met 0 O^/'j: < mj^\±^^'P^i±^ ^ i^^o^i^XZ. 
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it. 1 C F Met 0 '>7^tt.i^ii§ti^^T^i^it^J^!I^-r^ 
[ 0 0 2 7 ] ^:^UO(l^®<7):^ U>5^i&ttli> 0r^(D^U. 

rz\tn^y^i^i^o)^mu^o)Xoumm\z^'ox^:;^^ 
ti^o ^m^^tsiti u>i5^*m^fmi^iz:i^\.^r. tii^yym 
{f\z^AL-oxf^^\^^n\^uz-r^rz6b itfi/i^T- u rm 
^rz\:itfimm. m^iBcTfm'^(D^inf)^mm\z}t^i:xmK, 

miHXr^^ \zmt y h (0iJ At^, 2 5 0'* F (121 

r) ) ^ti^. ti \y>y^m^m\zm,ifi^zEEtt^mf]^^ 
^rzib\z. i^^titjDJEn-ji/ {^mm\zmmxh^) f)^ 

^lja^:t'f;KCct-pT. m 350-^37 0" F (177 

- 1 8 8 1;) icj!jDS?i$n^, 
[ 0 0 2 8 ] m2<Dti u>ym\i^mi^^m^rf^rztb 

IZ. 'rf<i.io-^. /N'ly ^>-XT-AiCi5liT^tJjOS^fil!j^ 
^jgbtz^n. [p1 L;;fj w >y^f§<& 2 ^iS^n^ C <h 

fs,^. mmxm^z^i^x. 2^^~m\z. t^^um(Dm 
2 tfuyy^if^m^z. tf)^x^ ^. rt^io^. tiu> 

(Drz^cDmmmf^':fu^L7.i^^'^t\x^^^, "Ismmojjn 
fc^mioti. isMe^iccr^^nrii^ii^cD;^ u >y 
:;^ic}^m-r ^ ^ > • d-jh 4 ^&±::^tcitpEE-r e 

^(D±^mm^T:^\znfE'r^^yi^3>' 

n-;n 4 • ^T::^tc*f JEt* ^jbDJBEa-;U l 2 ' . ;m 
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u/ 3 > • a — ;u t , ^7 3 > • a — ju CO & CO Jtip 

-ji^tm 1 (7)j[ju^ • tfDEE coral 

'Alz. ^ y > ' a-)[^^zmmLrzti u>ym\f^n 

^ y 3 > ' a'-)i tm2 (om^. ' 1mf£a — )U^ 

<D m \Z)U—y''/^y^-^^. 
[0030] ^^L<li. ti U>y\t. 3 5 0 -370 
10 " F (1 7 7-188'C) Oi^^lC^fcl^T. 65'-'75 
psi (448-'5 174^P/1X;0;l^)(OJE:^^£:S:t^ 
■r. rj 7 0 p s i ( 4 8 3 4^ □/^X;^>iU) co;£;^7S:a;^.^ 
3 6 0 ° F (182*') (Dl^mfjm^L ^^^6^13 

C?tJx.frf. ;OU>^'(i. 0.5<>^ (1.2 7cm) 
gzi^y^ (nominal nip) lc43liT, ^ — X(D7 0 > 
^l::'::>#65~80K> (178cm^-X(c^b5 
9.0 — 72.6X10') , ^^L< \tm 7 0 h > (6 
20 3 . 5 X 1 0 ' 4^ a A) (Df£ti^R\^l^^i%^. MM^^ 

\z^D?^i^tf u >ym^i<Dj£ti^m\^^^m'&\z\±. m.m 
<D^m^m^izi.rzr£^-^xi&i^mmi^'f)^meti. zn^z 

mi^^M^-r^fzi^^Z'^^mf^ii^o^^l^^Xt^y h (high s 
pols) ^-D^^VXW^^IZT ^ Z iiy)^X^fJi\^^. ^tfU> 

[ 0 0 3 1 ] mm^txtzm^iztt u>ymi^<Dmi^:f)m 

AiOj0inim\'k^hn^Nfi^B^'^JiZ L . ^ L TjfSttliOOliDVj: 

UT^oo^f^coiiigii^ii^i:^ c <h;:>^*#^en^o ^^<d 
mrzif-foyti uyym'i-ff)^m^f)^\z^^m<D^^€\zBm 

40 ic.^ $ o ^rr co ^ ^ 11^6^ Mii^ L 13 ^ <i: 

[ 0 0 3 2 ] i^#6^(cti, -<H'J;t*ttcO:^ U V^'ffi-ttTi^. 

(Dti uyymif^^^ ^(Dmm^^^mn^izm'p't^tzisb 
^zi^^mtj:^^m<Dmui<DZ'^:^^^mm'^^. m^. 



1 1 
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